Preganglionic neurons from the Edinger-Westphal nucleus: growth and histochemical characterization in cell culture.
The Edinger-Westphal (EW) nucleus, also known as the accessory oculomotor nucleus in the chick, provides the cholinergic preganglionic input to the parasympathetic ciliary ganglion. In addition to acetylcholine, many EW neurons have been shown to contain enkephalin-like and/or substance P-like immunoreactivity. Establishment of EW neurons in culture would make possible study of their interactions with ciliary ganglion neurons in vitro and in addition would provide a valuable system for studying cholinergic/peptidergic neurons of the vertebrate central nervous system. We describe here dissociated cell cultures established from midbrain tissue containing the EW nucleus. In these cultures, 86% of the cells with neuronal morphology were positive for intracellular acetylcholinesterase activity, 54% were positive for enkephalin-like immunoreactivity, and 4% were positive for substance P-like immunoreactivity. The proportions of neurons that scored as labeled were even higher if the number of positive cells was compared to the number of cells in sister cultures immunoreactive for the large neurofilament protein polypeptide. When the cultures were stained simultaneously for acetylcholinesterase activity and enkephalin-like immunoreactivity, 34% of the cells with neuronal morphology were positive for both. In cultures derived from adjacent tissue regions very few cells expressed both activities. These results suggest that the cells expressing both acetylcholinesterase activity and enkephalin-like immunoreactivity in culture are EW neurons. The putative EW neurons survive for weeks in vitro in the absence of their normal target, the ciliary ganglion.